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R z *«±1E )3 © 6 5 XfiLkftO 8 5 %JUT0tt£R£3- 

[0 0 2.9] $5>!C *%B^lC^-5ig^*^Sli. <±- 

• • •■ " !: " 

[0 0 3 0] ^SWfiElCttltfi MlcMUTjfcStt* 

#;*TE©««a*a*#fc3t«*aa*«fc u *». : «a©ra 

[0 0 3 1 ] 

[3ew©§?a©JI3a] "fJini-waaaffl) *fSW©-^ 
tfc&ttlcblvtB 1 fctvl>B 7 IsatftvcKWJS&fett.-- 

I*. ftb©jgS-feJHc*®fflT^-5Z>i. JUTT-I4. :»il75: 

[o 032] 9?iaaiB : Ea«BaaaBB n i*. to i 
ic^-T <fc 5 fc. ^MiElSj ( V A ) 75st©>EII'-fe;i> i i - 
£; ^KiSS-fe^U 1 1 ©pj^eE-SftjtlfiSStffi 1 2 —Ix 
3 t. 1 2 feilKjail-fe;!/-! 1 ©WlCK«* 

nfcitD r $4^7 -r (Mi fit«S57 h ;ua) i 4 •: 

<t, ^KiE*5 i ! «ft7W -4 *3'ifct«B3tS-l 2 ©IB 

1 5 t*»B l5%«jSEan-t; t>^ , - 

t'o o 3' 3 ] £E#rs?fcjV i i%« 0 2 o it; 

■ai=ttJS?%Ba*a2'l : ~-aV'-(&a& ^sitenit T 
F T : (ThinFi Im Transistor) S*S1 Vat* *ilP)fga 

2 l b & ft'%3iftaa':1 1 bt, PS«1 1 a •/•■ 
1 1 > 6'lCTlH«^.'^%RM^«4rt«4i i 7.^V' 

*ifc}B»K:iiR*jSB«**« i -jars'— aaaava- - 

[0 0 3 4] Stoic. : lCIMlt2 1 a»i?BJ5S$*afc 
TFTIffil 1 alCli, iSSJll VcffllCiliCilffi 
|SjBt2 2'aMKAdtlT:tv«.-M|IC. ±E$4ti*8 2'- 

Bias; mmwtfat&2 2 b^fiE$nxt>-5. ctiic«K 

U. ±IEP^g2 1 a • 2 1 bTBllC^BE^EnJDatlTO 
ftlvKMicSivt; 1 a • 1 1 -cBCBa*i3t 

iSSSl 1 ciom§&tt¥Mtfis -tE«*fil 1 a • 1 l b 
SiSlC«UTSifilCiEl63^--S. ^m@2 1 a • 2 

1 bKlcmS*<EPJ!lD$n-5(!:. iSStt^MIS, ±ESttt 

1 i a • i 1 b©;iig^i»jicjeofett® (sa».EP*n« 
m.) a>t>. EniiD^Eicjsi;fe^ftT'ii^-r* <@3# 
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m) . tefc, P58*fi1 1 a • 11 b#*}|S)UTO£© 

an&atr** ^ -■ 

[0 0-3 5-). #a«»aEaS}Sfl:feJH. 1 

IS;. ^U^h'^.-f >ieifiJ©;«at;UT.feoTs 
«lft©fGH ( » ICttSIStW ElpjTjfcK-f 

ntoSi s .; . • • • ! • 

[0 0 3 6] SttttlCte; 13 4 ICn^-T-tP ^v ±IE@^ 
«a-2:1 aid*, W®JEttA*aJSaT;- W$i<Dm#.tfi*s# 
*f?tMM*tzWfi*9!UBn2 3 a ^. h^-< ^tt 
IC?Bfi£StlTt\:$i ;±iE«|p)®&2 1 blCli, i 

ft lcft-*t-&S5S50 2-3 b ^ h^-^W^^^ia 
■•C:tB6<D.BS6lE'W-2i3 a - 23 b©tiF«9i$|SllC 
JsltAMta 3SS5iJ;2i 1 3 aO$4®©^SS«!:^S5iJ-2 3:! 

20 fc; ±IE#S?e5iJi2.3 a • 2 3 blJ, _B|ESSI«p2 1 r 
afc«kl^>F}|R]mS2 1 b±IC@3tefflfl§^*Nfi : 

Si -j » >•«?•:>• v^^f,vi 

[ 0;0.-3. 7)] uCT, ^SHJiJ 2 3 a ODjfi^-T'lii- 

*P^I2*31 VXS ••S5te?i2i;3;.-ia?©ja«:0air»4; ! ! <^B.ff2 
3'ai©.»ttilSSfHciteisy: P 13:MK<$ ;Gil^. ;jfiS;^if: 

[0 0 3 8] Cft to ©Mm; #^SE^J23 ar- : fe«ttf2 
3 b • ICfcl>T, :ftg?ca^©gIJ^<£:aSS<!:f*-r$tv J 
a©»»L 2 3 a tSIS?d2 3 b©8SL 2 
3 b <t©K©^HSXIi-. ^ffEPin^Fl=*3it*igS^© 
40 KlDj^|S)©ilrtfi£^!i; liSPL 2 3 a^.t>f5SP 2 ;3 b'v 
©75|S]©®rtJ5£^<t-a-r^. i 
[0 0 3 9] CcT, «3EJB5«J2 3 a • 2 3 btt< ftSP 

[0 0 4 0] @ 1 IC^-Tli3t*fi 12 -1 3 \Z. * 

ft-?:}-!.. 15X74 ;UA1-2 a • V3bi, 
1 2 a • 1 3 a££}$ir<5S0:^;UA<tUT©MJ7 
50 -fe^;U-fe;PP-^ (TAC) 7^M1 2 b-13bi 
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£<i.a.TO-5. ±IEilTAC7^;UA 1 2 a • 1 3 a . 

14, ft©i»3t***is*wuT-fey. **i*tw>3ia* 

14, igH-feJH 1 (Oj£Jg^lfi)<i:BS-a^--5«J;plcas$ 

*ito-5>. ±eiimuKi 2 • r3ij ; (g^^g 1 

2©qRiR^AA1 2<hfI3t*51 3 ©QR1R34 A A 1 3 ttfi 
BlfcTJ-3«fc?lclES;*ttTO-5. ££IC, ffiilftffi 1 2 
• 1 .3 14, --t'tt-^tlCIRllXttAA 1 2 • A A 1 3 t, fg 
KEPiO-SlCfe!**. ±IES K>-< >P 1 ~D 4,©jgg# 

R p = d p • (nxp— nyp) 
T-Sffi^nS. iE©1 tfett^-fJUAl 4 14, 

©s*b«i ; s.ui 4*t. >ss*;n i frttx-mcmom 

Jtffil 2©i»iRi4AA.1 : 2 L til^^S*.plCiE$ ; tT;Tt^ 

-5. .: v , • ■■-.■•vr h : i ■ >• - =_ 

[ 0. 0 4 2.3 SSifeJU 1 1 tE>tt^L-C9IJP« *Vfc* 

©llfett^-f^Al 5 (4, • 7 -f JUiABrtCDS*?^ n x- 

»•• it:;-. . < rR n =d; n •:['.!(n x n + o.y n) /2,ifl 2.n].;^ 
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iClEgS-MTl^. 

[0 0 4 1 ] : £fc. iggj-bJH 1 fn-^icgsaftjtiE. 
©1 lfi1t7-< JUA 1 4 14, JUASfl:fif6)©Jgifi^£ 
n x p fccfctfn y p, iilJl:^ |6j©J£W^£ n z ptLfc 
n x p>n y p = n z p^^fi^Jl^fcifi 
X&7.<( J\,AT'& o T, Mrt^ft© 'J S -T--S a > R 
Pl4, 7-f;UAJ¥$d piUfti^; .JUT©5C ( 1 ). IC 
^f<fcplc, , 



3tl4/i<>gS-tr ;U 1 1 «g&^g.£ Plr-ffc-Ti* ck p CE $ 

tlTClVS* • i '— • T i. -:, 1 J: [. i ." 5 

[ 0 0 4 ; 3 ) Jbie^fiECOJgS^^S 1 fCtt* p^S; 
2 1 a'<b*tlR)SSg.2 Ub <J:<DKlCffiff.$.HlJiIl.UTO-5: 

icjSBli^fitfflk^^TL^nSi .; . s ! --.r;-. ., 
10,0 4 ; 4 ] CCT', ,P<I5t|5 1 2 • . 1 3 <pmS&b A A. 
1 .21" AA 1 3=14, .-5&MStt&&&4:5lCES£-ftT& 
Us 5tC» 3EO.-1-tfett7.rf *t*A 1 4 



..- (1.) 

; n:x n = n y n>n 2 n;S343;ft£i$oJtft#g:* 
i^y HfrAX'&V , Jl*;*!*}© U ^ -t 1 :- -> 3>;R n 
(4, y a J\,Am& dntLfci*. JUTOSC: ,(.2 i.-icv^,, 
•r «t 5 IC, . • 

.fc2) ; •: • 

©ra.!cSff^EPtoUTl^i>Hv jg.a*;U ; l : 1 <P&m,ft. 
^l4,! ;B-2.:lc#r<fc^lc. f^g&tt9£.$$* s -p©tt . 
20, M ;.(^ffSlp|3inBJ)< T?M4, ^l»!.dv5,^StW />\ 

^^om^ithmm^m^~(M^.^ a 2). -%a£» 

*&#j4s :.g3t« =li2<D.?B!lXi4A A : 1 
[ 0 0 .4.8 1 Z. C-Cv JRtt$t»&-^*fe?M 1 lc AJH, . 



<fcZ/ftCDili$Att^-<;VUA;1 ,5;I4. jgg*^ 1..JvO^Si» 3Q 5 . [SjiOHODftg (gft) iC^Tfciiffl^^^^lsSi 



s-fejn i ^sa^ic^A^-u*5ttfflig*k«t" : *^. 

5 IC«^$^lX.l>'S. ... 

[ 0;0. 4 5.) .Ut^oT'. (^-(4*., : 1 , 

2),^Ait^3ti4, >$a^n i tf^jLftttfipige, 

jSjer-5i.C©k*. EP»nmfflCX5i;.Til5ttR1 2*-e. 
[ 0,0 4 6 ] 2 IC ±IEi8a-fe;U 1 1 TI4. ; : 

ic, m&ttv&faiift&myizmts:* ,K>-f>.p i ~. 40 

D 4^J«$tlTl>5)..->Lfc^oT. K>-f >! «■'(»■ 

Atf. d 1 ) .icM-r-Sjgs^roKifij^iRiic-^fT^^ifi) 
A-t>>S B B B -fe;H 1 «Jft^tt*i ^KjgS^^A*Si§3tlc 

h*>-<> (C0DJ§^I4; D2~D4) ©;"gS»^l4. S 
iS3tlc-a*B^€^x.-5c:<i:A«T-$-5. U7t#^T. =& K 
pt-f >|5|±*», SUlC^6«IIC«iaL^pCtiMT-# 

-s. cost, jsn-b^i 1 *^»^i»j^e.^Ji^© 

[0 0 4 7) SS^@ 2 1 a <h«|Sj^S 2 1 b t 50 



UfcAto.T,. IE<D 1 M&y.r{JU£J ,4 fe<k?f §.© 1 

7 -f ;UA 1 5 **felt*ll4.i Ip^t^l -2 lC.Aj^.t*3tl4?;; 

&^jC^^ra.«,*.4#.U.. ^©-^JWP^.%1 2€ 

[0 0. ; 4 9 J iC^v.Il lc^-r^fiETI4, . iE© 1 14 
Jl/A -1. .4 cttXft© -! -f 7UA 1 5 At&l*£>. 

tlXl^OXi- ^tlrf-n© U t*^-->3 ;^#SjOTlC&,. 
S3tlTl>ni4, 5SS-fe;H >1 ICJtvC.T^^rcfi , 

UT. ^^I^*-t)^.fcJi^©=J>.h7^ hift±T-£ 

[0050J cc-e,.*iii5JBffiic^-sjgr B $^ai 

T-I4, ^l«>tgft.©^.Sfil<t LT, Slfcffl-t+ttSlNa 

4#tt*^-rigs^nst*^-src»ic. «tu»aiici4, 

^l«)^|fi)*-t>a>tli^©ci>h^^ h>5: 1 0Ja±<t. H 

ffl±+5jicgofisice-&«i*<e,. ±e*isjd-e.©ii^s 
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i sroy^-^-^s^tfJUTWctpi^ssnTtv 

•5. 

a1=35+ (R I c/80-4) 
+ (3 6 0- R I c) X R t 
ftZt. JE©1 1 4(0®rt*lSj©U^- 

f->a>Rpli, a 1 © 8 0 %JU±AO 1 2 0 %JUT 
©fitlClSSSttTlN-S. 
[0 0 5 2) igS-fe-'H 1 ©ff*:£A©y^— ? 10 

• 0 1 = R I c - 1 . 9XR t a c 
£■? 2>t; £©1 $4147 ^VPAl 5©«**|Sl©U^- 
^--> 3 j/R n I*; |8 1 © 6 0 %tX±tS>-> 9 0 %iUT© "! 

isicis^snro-s. - ■ ■■■ '■■ ■ 

[0 0 5 3] C©«fc?lC. ±IBU^— >3>R P - 
Rn$, ±SE^.? t -^ a 1 • 0 1 ^S^ICUT. 0 5 

1 $^to^l^*ve>^Tc^C03 > ^ iO^eCfcr" 

*<-c*%l ; -5- • ■ •*■ " ;V - -•• :w>rf3**r*3 • 
[0 0 5 4] $e>it. iffit'iwi ©^wsaifc-y t>F^ge 

--afc,- S-5 ic^-TKH A 2 ©J: 5 . • 
IC. ±IE y S'-¥ L -^ 3 >R V P £±lE ; an © 9 6 %JU± ' 

a>6-i "i o%JU-T©te^t-st^{c. ±fey»— 

-^% > ; R-n ^±fE'i8-1 © 6 5 %&lB&>'<5>"8 5%JUTIw ' 
[ 6 6 5 5) £35/ ^tS&&A2WtM;iV IhlESfe*5«k 

u r u * . t b r : : ¥fea«E a 2 w isia&iKs 
a l r'4n3»T%€/ ±E»j^-^-->3>R*b4 

±SEa 1 tPl-lCifc^U ±1E Vf-r- '> 3 "y R n 
±ffi/3 1 t|S|^ici9:^-r-5<!:; ^#:*foa>e>Jifcii ; &© 
=i> h h*<S^:lc/j:§i ^'e,ic. ihiey ^-t 1 -^ : 
3>R p£-tiBa 1 ©8 0X~1 2 0*icS'S-l>.- ±IE 40 
U^-T->3>R n^±lE)3 1 ©8 5%~9 0%ICia 

fc, ±IE«UHA2icJtlSUT3>h$Xh^fS3±T$ 
<&. * •" - "■ • • 

[0 0 5 6] CCT 3 , ±1E5£ (3) #£8.8 5 ' 
lc. IE© 1 14tl7 -f A A 1 4 ©Srt^lpj© y -> 
3>R p©gJSfilA<T AC7-f ;UA 1 2 b • 1 3 b©I? 
*Sl»10^-T->a>R t a c(CfBl>TigllO-r-5*» 

^'>f-5*>«. ass-fejn i ©^^©y:* -■?-•> 

a>R I clC«koT^bUTU-5). fUT. ±lE5SS-b 50 
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[0 0 5 1 ] ftfcMICIi, TAC7^;l/A1 2 b • 1 3 

b ©H*>^lS)© 'J ^ — 5 s - -> 3^t*.R t a ( ; h 

llE'y^-f-/3> R P IcK-T-S/t^*-* a 1 t n 
m] JUT©5C (3) IC^ctolC. 
X 3. 5 

a c/8 5 0 •- (3) 

->a>4RI c (nm) , ±IEU ^-^--> a > R n 
ICg|-f «A7>-^/3 1 (-nm)-€, JUT©5t(4) lc 

.. . : ( 4 ) ..».-■ 

;ui r©y^— ^— ->3>R i c»<3 6 o [nm] &a 
ic, : Sii&iiE y» L 7^3 > r p ©±isy * -5 s - 

•> 3 > R t a c C*4-r-&t&#t£#S£$E L,Tl\S. 
[ 0 0 5 7 ]--L/c»<6t: 1©J?*^|S)© y; 

i--T-y ; 3^R ! t ! C'*3 6-^1 [n mO 13a*3r=&£ 
JCj:-pT, ±IEy'^— 7 ? -->3 >R t a c lc*6)t>t>-r. 

JE© i tttt7w0i/A 1 4*©®rt^iS)©y ^— ^--> 3 

R p $ 3 5; 9 ! C nrrQ ISg^t?g «. ; - 
[0 0 5 8] ^fc, ±ie'J ^-^-->3>R I c#3'2 
4 (n mD ^6> 3 '9 -6 s in m) ©a'HTfe-U ±1E 'J ^ 
—5 s — 5^3 i> R : P tfi&b : ' 7 ( n m) ~ 4 1 . 7 ( n ■ 
mD ©IBHT'^ttrii fiB U^-^'^-'S' a> R t a c 
— •»W«a;i s 1J ii fe*>-'St^3 - O - ( h hi] • ~ 8 0 ; C h rri] ?I ; 
grpifctitf. ilE'y^^^-^s V-R pli; i±tE'o 1 © 
8 0 %~ 1 2 0 %©iEHlCfe$ *^i. e©^Sv ±IE'J 
p—ft,-** 3> R in ^r'ihlEtvS T © 6 6 %~ 9 0 

^•sc tfcioT. -aaa^aa-i^aw^'rtifiK'&JtJt- 

[oo5 9] ufc^r. ^MttroiRiJb^smsn-sii 
^is. ^Ea%^i> ; i <i'tiw&Wtoaiv~^7 t —S'-a~> R i ! 

c * 3-'2'^4 r C n mj 3a» r 6-3 9'6 :; ( n m] ©|gfflj ; 

IE© i ats^^ju'A 14 ©srt^jpj© y jj'-^vs > 

R p ^ 3 "0 : V7 'C nm3 ~4 V 1. 7 ( n m] ©ieHIClx 

jrfsctatHrbo. '•' • ~- •"•'•' ! " : 

[ 0 0 6"6 ] dtllcfc U; • T A C<? 4 )V& 1 2 b • 1 3 
b©i3igy?7^+lC<t y±iE'J ?'-f^ : /-3VR ; t'a c 

>r p tfiwi i;<s©je© 1 ais^if 4 $:ffl^^T. ± 

IES»£illfft!|#tt^ofe;«SS^gg 1 £ft3!T€r 

'C«Da*'; TAC 7 -f JUA 1 2 b - 1 3 b 
7^+^«.§l#^T"t), IE©1 It'tt^Jl'AI 4 ©fill 

[0061] $e>ic; £g&©[n)±£. «tyH»^«if 

ft!KStt£©5R^atS3n-5ti^li; ±IEy^— 5 s - -> 
3>Rlc£342 Cnm) tfit> 3 7 8 [nm] ©SB 
ICIS^U. ±IE'J^— >3>R P*3 3. 3 [n 
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m] *t>3 8. 6 (nm) ©$6BlCl£S?;6C: tWUtL 
L t C ©il#li. . ±12 U * --7 s - ->. a >. R t a c , 
f&fttim. ttit>?>. 30 (nm) ~80 (nm) gg 
T&tltf, ±tZ t J-$>—7 ; -~>ar^R ptfi. ;±IEa 1 ©9 
0%~1 1,0%CDfEffllCfc$^^„ l^^T. fjf- 
x- -> 3 > R n i£±ie j3 1 .© 6 5 %~ 8. 5 % lCig^r-5 
C £ Ccto fsi 2 rt©;gfl3|jFgS 1 . fft 

£l|3t?g$. .£0«^i.: T-A Q7 *JUA,1 2 

b.:-. i 3^b-<9»Jli/.t:?.y*:lc«fe4J 'J>.-t:— > 3 * 
R t a c ^*^$JP£-C* l -p.,T **vvIE© 1- JMS^JU ; 

[o p_6 2 ] ? mmw i ) jsiiiswcii, jsn-t: iy 1 i 

£ UT.* ; }SS® 1 J c ©SM^II^ttA n # 0 ; . ; 0 8 T 
& y j?.^ :: (-b;!/|^ d ^n-?ti; 3 . .0 C m , 

m) 4 .i . jflijC m mO 33«fctf5. p. Um) .©iSilfe;.; 

d I c • An) ^ft^ft, 2 4 0 ,Cnml. v 3 2 O • 
( n m) fcjfc^HpjO^ C am^;;f[M^^Itl/fc. ; 
,TAC-7^;>A12b • 1 3 b £ LT. JS^jSl, 
©;U ^,—0— & 3;>R. a c .jM* «t jh$5£l 0 ( n m) .■ 

3 0 ;-C;n;rnD , ; ?5,P ;,( n rnj u 8 °< ( n m) ©TA C 7, 

TA C7-f JUA 1 2 b • 1 3, b p^'^^fbltOjttl^h. 
<h/£^R;;P;fcc(fc^R n^.^i£)jti :Z..0>mm : ;Jfc»£$ ! £' 
[p 0 6,.31 J&fc. 3 h ajS^i $4$* 

fiii amig ic^ra s ^^©mim a*, mn-tju 

Sft^4 < &-5flJ -p.J*jKp.S5, htf^lK-SCtav .= 

5* h^awsu/t. ifc, 3>h^^ h^agjrr-sig© 

^tS (MF*9T©7j|pJ) ;[*. P> h^HJtp^/UA 

1 s2 -a.- E r, ..J ; ;3-a <^.©ljXI4A A 1 ; 2,r A.AJ ^^IHC 4, 

5 ^ffiT.t:*;;: £ ,|»|x#aa i 2 

• a A.i .3 zmmiz 4.5 go^e^ s ^ji Ljt. .', 
[po6 4] ctiic«fcy., if ^-r j: pic, goi is 
&y t ;u a! 1 .st^tkj^M .1 i©raiciE©,-i ■< 
^A,1.4 $SLfc»llSf X-!i, iE© 1 |4p7-<JVA.i ; 

4 ©ci 7j Ip)© 'J ^ — r—i > a > R p ^JziEcp/tp^ - 

|S|©U.^— -r-i >3>R n*<±iE©/X5^-^j8 1 <tli| 
— ©li-SIc, S^©P > h©)SSa§^a 1 4m 

5E©^ (3) fc<tl/ (4) d<«aiT'$^:. 
[0 0 6 5) <*e>lC ±IET-fflSLfeigS-fe-'H 1 ©if 

b-13b(Rtac = 30. 50. 8 0 (nm) ) T 
fcftli, IE© 114147 ^ ;UA 1 4©ffif*9^|fi|©'J^-7 ; 
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- -> 3 > R p ©ftSffili, ■ 3 5 ~ 4 9 ( n m) X'S> V , 

jgS-tJH..1 ©J»*A*3 : O f » rr.1 fccfc^.^- p..^ 

m) ©Jf.^. -r/«£*>-5. jgg-tJH 1 ©S*-73Ip)©'J^ 
— ->3>R I c**2 4 0- (nm). 2 0 (n 

m) ©li^. ±iEU.£-^-->,3>R t a c©iiiPlC# 

©H*# 5 . • 0. ..(.|t m) ©ii^.-CJhiE U > 3 > 

R I c *|4 0 0 (n m) ) ©li^;IJ, ±IE.'J^-^-^ 
3>R p©ftjgfil*<±iEU^— r— ; /.3>R t a c ©1| 

[00 6 6) :t*.Z>\Z y SBtjlM. .1 ©l**^l$J© U ^~ 
r-ya^R l c?3 6 0 (nm) iC^Sf -SZilCj:. 
■3-T. :±1E.U ^x->< 3 >. R t a c^^bUTT*). ± 

ieu^^ti— > a ,> R :; p*p^-si5e*-5c ttmm^i 

[ 0 : p .6 7;) : tiiu&X. ,i ilEU.^r-^-y 3 H#: P -jfe <fc ^ 

r B «^^is i ©Sfefc«fc^Pgi@o^n«±iE^i«)^iRj*>; 
20 t>pffi^fci, i#ic. ; K^^ii. tmmmvmm t ut, ; 

7>iT f>i^^©*^^fFfffi-Uc »|8=>^©*ip|.t l> • 
T.. -51 ^fI^3©Kill^p>S^-nl«^©a^©*^T , 
^©Wp^lfffiUfe. , ; . .'. ,. ,-. ,3 s-i ri •;. ., : yi .! 

[00 6 8] cnic«t^)irv i i ©p*7xisj© 

U^jTT: ^rr %t3>R kl c , fcitlX.i T A C -7,-f JUAJ 2 
b 1 .■ 3 b ©'J ^ > R t a c ±IEfiI© ,1 > 

±IE.U ^-prr-V 3 > R >P *V ±sEvt ; 
7^-^ a 1 <DS P %;JU±*^-p 1 .2 0 : .%JUT©<lT'<& p 
30 U, ±|E U -t^- v'iS:^ R nifiy. ±IE/X#>: : 

/B.I © 6.0 ,% JUJid^ 9 P: : %JUT©ffl-Cfctltf, ± 
IE^I«)^|Sj.;(@ft 6 Og) ;|C^it*P^ yp^tfi \ 0 
• : *isi*. Jlffiffl±. : .+i»<?a >,>^^ h*SSJ#UTU-5 
Ci^lS^Tf fe.>$jc > ±IEU^-5 :; -->3>R p 
R. n ^±1ESEHJC^$^TO^If. . 9B9.$H 
M;i.li v ±IE^»^ra^e»©p^^-fefcilJC|ip : ? 

$tl&. ±IEUt5'-T : — >3>R p*^ A^y- 
1 ©8 O^IJ/hSO^I 2 0%«ty =b*^lM§ 
40 ; ^. ■fc«k^j±iEU^-5Ve>3>R n*<.: 

p i ©6 0%«ty/jx$iAX>v9 o%«ty t>^$i^^ii, 
±IEI4»^fSl^e>©tlS^lC : «t^T v «Alif. 
^^^ofcfelc^^h^Sfe^fe. $>-5>u«, ^ 
*i^«icfcit^^p^nicioxe!!^©^^^« 

[0 0 6 9) buXT. igs-fe;n 1 ©H*^I»J©'J^- 

X— ->3>R.I c. *3J;C/, TAC7-fM1 2b • 1 
3b©^-7->3>R t acfl*. ±iEffi©l^mT 
50 fc^T*. ±IEU^-x-->3>R p#, ±IEA^^- 
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5> a 1 © 9 0 %£1_Lj&0 1 1 0 % JUT©BT£> U . 
fc. ±IEy$'— 7-->3>R h#. '±E>15*-**"1 
©65 %J£lJb2>5> 8 5 XJUTOBTBtll*. ±IEU 
T"'-->3 >R p*t±EA5^-i5' a 1 ©8 0%~9 0% 
£fcl*1 1 0%~1 2 0%, fcfclM*. :±EU^-f- 
•> 3 > R n 5 * 0 1 © 6 0 % ~ j 6 5 % * £ 

1*8 5%~9 o%©ii£ici:t'<T; ±ie£J©:friS);{pe>© 

^*Ct*«tSBT#fc. ••••■.••«*:••..•:•• .. 

[0 0 7 0] ±IEU^-7 ; -->3>R p*V ±1£ 

*a 1 ©9 0%JU±*»-P1 1 0%JUT©<8T'# 
U. L/i>t > ife'J *-t-> a > R n St. ±1BA5> 
-^j31W6 5-*m±aO 8 5 %JUT©BT£fltf, _b 
E«fefe*t^1lb^oa»i»«^Kv£M*i'Li --'if 

•• ! •• ; - ••-A- •: '. 

[00 7 1 ) ! fc*5; ±fe««A "2 idfc It ^ U * -5r-"5/ : 

B*£iT&£hEr9 * -t*-^ 3^ : rV ; (= afj o rb 

0 % HP)— <t tfJS^X £ Jfcjr — 7J ; f'JbE 
HigEA 2 ICfclt-S 'J *—t-\ > 3 > R ri6^fckii; v ± 

ieM*6^iR)^ e> ^ > h h ***i£-r*"±e-»J * '■-¥■ 

- > 3 > R h (='/8 1 ) © 7 5 XTfe U. ft© 1 
-f A 1 5 © Jg*7j |SJ © U ^ — -> 3> R-n £a > K 

7* hdbbb* i * y 4>/h$ <«*-****Bfe&B- 

[0 0 7 2 ] St /Lv ±1B 'J * -^-'v^VR p£±fe a • 

1 © 8 0 % ~ 1 2 6 % It L> . ±15 'J ^ •> 3 > 
R n £±1E » 1 © 8 5 %~ 9 0% iClS^^tltf . Jffe^ 

• •' ' R x y = d 2 •'•T'ri'x 2 — h' y ; 2 ) ' ; ' 

' : ; "'" R ! z=-d2*- [ x 2^ f n V 2) /2^nz'2;) v 

T»i6in*. ££. 2 »tt^'<>i;'ii- i-'fe-iic ^©Bfc* 

ptffii 2©i»iix$4A ; A t 2 te^-r-s ctc> icEsftxtv 

3. : ••• 

[0 0 7 61 C©li^T$.oTt>; BBTtf-tfSBtEft' 

ltosbb-wh 1 *^»^rpj*>e>^fcii^ic;- igs 40 
1 r ic<fc 5 -t Jgi@3t ic%* 6 n*fit«M«< 2 ttti^ 

■fMI 6IC«fcoTJiB£tt-5;t«>. 2tt i feki7V;VA1 

6©y^- 5*-: >*«a«it»'jesti'ti^tf.' 

{ 0 0 7 7 ) $ & IC. 3fs:|ISi?BffilC«* jgaa*ilM 1 
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rc. • 

[0 0 7 3] $e>ic. jgs-b>ui i©y^-5 I -->3> 

R I c$3 2 4 (nm) ~ 3 9 6 C'nm] IClSgU IE 
© 1 I4t47 -f JUA 1 4 ©®rt^f6]© y ^— r— > 3 > R 
p*'3 0l '7 [nm) ~4 1. 7 trim) lctS£-f-5C 
i'lC^'oT. lEUi'-T-y'gVR'fa c 
mT'&ti lt % -*«ai>^^ t>«fclS^© 

=i > h ^ ^ h tfi i oiUitT^ y ! ±iE^«>*i6]*ve. ©«' 

BW^Bfefe^WBBb^n^BlgBttf^-t- i * W' 
^ifc. ±i2y^-^-vk>R-l t^'3 4 2 
Cn'm] ~ 3 7 8- 1 rim] U [ ±$£V ^^--> 3 : 
> R p j&t 3 3 . 3 C ri m] ! ^38 . 6 (ri m]- T^tV 

if. '±iB^^ra*ve,©as^sfe ; fe*DCBBo^ti 

©jft^JilE'-y ^— 7 s — > 3 > R p '• R n tfiiA ! 2 f*J© 1 

Br=Sjea'nfc#»BB*BB"i 'fetottBtftlBtfit^ 

t<-C : 4»:""b«BT#Jt: 

[0 0 7 4] •HtiOlltlSJE© *HBjB'Blc«*jEB 
B^BBi aii, ! 'jsri fc^y-BBB^BB i ©«ttic«' 
«UTt^*». iE"©i Btt^-Jf r4 feirXB© i ifi 

tt7^)l/A1 5lcttx.Tv S8icW«fc^lc. BB-fei/V 
i i iB7t« i 2 i©^ lei 2$ii±7 <;uA > 

[6 o 7 5] ±E2 Wls-7'iir ;i/A i 6 i*; 7> ;uA®rt 
fifthMVim *Vx 2 te«t tjtny ; '2 . ;iis^ifi)©sifl^ 
Snz2tUfct^ n x 2 > n y 2 ; >h V2&'«&fe 

-5^--> 3 > R x 'y te i urn** (fij© 'J» ^ -> 3 > 
R zlif : 7fjttfS'd'2 t ; t/3t'<t%; felT©k (5) ; 

teJiifjH (6) ic^>H^n^^J;pib; 



30 : 



' - (5) 

• •: ,.. (6) - ^ 

■Btt^Bt-MBBBBB^Bi'stte'lt; : «t yWiffllc" 
li. ^»73i»i^&ji.fcfe#coi> h5^>S i b JU± 

i, 5 iiffl±+7>icso®ic«t^e). ±iB73isj^ e>© 
*it»fc; 2M7^;^ i 6 © y 9*-tt-$' 3 >&a- 

[0 0 7 8] Bi*^)tl4i TAt7^M1 2 b • 1 3 
b ©15*73^1© y^—x-i' 3 R t a c (nm) , 
±IEBN73l»)©y>-T r -->3>R x y£Br&/?7?< 
a 2 (rimj «r. JUT©SC (7) lC^-r«t5>IC. 



o2 = 8 5-0. 09XR I c-Rtac/2 0 - (7) 

ttzt. 2i4ti7-f;uAi ewBrtTJiS]©'.^--^- [0 0 7 9] *fc, BB-fe;n i ©n*:friS)©y*— jr 

•>3>Rxytt. a 2©8 0%JZX±fr-2\ 2 0 %£JT© ->3>?Rlc (nm) . IIE'J^-f->3>R z 
BCiSJ£$*l-CO*>. 50 !Cli-rSA7>-^P2 (nm) £. «T©^ (8) IC 
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3 2=1. 0 5 X R I c — T . 

2l4147-r;UA i 6©n*;£iS]©y t— 

■>3>Rz li.j3.2W 6 0 %JU±^C>9 0 %JUTO<t(C 
tSitSttXn-S. 
[0.0'8 0] C©cfc?lC, ±IEU^-7 : -->3>R x y 
• R 2 JhiE/X^X-^ a 2 0.2 ^S^lc UT.* S 
9 ic^-TiEa A 1 iztS^-Sir <klc«fcoX, igg^il 
g 1 : a ^$1«)?3(S)^e>Hfcli^(03 > h^7s -h>* 1 0 JU 

Ci#T€5. ■.- • -> •- : >■■ •.' v. 

[ o o a f ] $ €>ic, ±E®fflA i ©#Ji=8P<fcy fcrtgp 

■D-SCfi*««^**».-'.-«lC, 0 9 IC^SbB A' 2 ©«J:<> 
IC.; ±ieu ^-7r— >" 3> R x y£_EEa:2© 9*0 %JU 
±*>.-3. 11 0 %JUTWfiilC^-r.« fc»to. PJSB U * - 
5 s — -> 3 > R z £±E,/8 2 © 6 5 %JU±X)V3 8 5 %JUT 
CK&r S £ £le «* -:^X\ Z&lC:&&mVLBnim*1# 

[ 0 0 8 2 ] fcifc; 'SMNA 2 ATI*. ±IE*efe«t 

z*i%m-ozw<Di&m&imtf±&mmm ict ^ xisfgta ti 

S 1 .«-£Jt;i-?£.«. ±E 'J * 3 >Rx 

y '.«iblE o 2 £4l-r|cKK U ±Ey ^-^-^ 3 > R , 

^© □ > h ?=*<h£=!:B^ls;&S'. ■ .: S bC. jtlE U 5* 
— ->3=>R x y £±E a 2 08 0 %~ 1 2 0 %|C|SS 

' a 3'= 4. 2V 5-0': ? 0 4 5-X 
2 $4t47-f 3/l>A 1 6 aV-1<-'6 b ©Bil*j2f'|Rj© 
U'^riT^a^R x y a • R-x y<mt;:^ft&tVi'a 
3 © 8. 0 % JU±*>-7 1 2 0 XJU^OffllS.S^S-tlTlV 
•5. 

: > J8 3 = 0. 5 2 5 X R I c — 0 . 
t-?$£\ .2Mtt7^AA.1-6 a • 1 6 b ©Jf*;£rp)© 
■J*— 5 i -—>3>R 2 a R z btt, ^-tx^ft. 0 3 ©6 
0 %*l±*»o 9 0 %JaT©<£ICta«$nTU-5. 
[0,0.8 7] -dti-CkU. iSSa^ilg l aUWC, 

ftil^gg 1 b £$4«>*l6)a-> t>J=Dti=§£©a > h57 
h£l OiJli. Hffl±+^lcBl^lC«-&>5:*<e>. ± 

E£l ©3* (Sj *» t> CD«8*«r».6 is «fc tfpgia^tt* £* 
'S^. Sif^«i?ft^i4^}$ofcigsa^gi b£ 

JgHlC^I -5 C £ WZ'Z -5. 
[0 0 8 8] $e.t. ^CXAS^SBI a£|ii)«|c. 

±1ESBA 1 (D^SS«ty fcrtgfl©;*-*. ±IEIfig#lC 

0 9lc^-r$§BA2©J;?|c, ±E'J?-: r— : > 
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9 X R t a c -' — — f-8 ) - : ■ - - - -=- 

U ±IE'J^-T r -->3>R z £±iE/3 2 058 5 %~9 

o % \zwc&t*\\fs m&. 3 pmm-z>&ti£m®m.mto \zn 

±T*«. : :-. • •• ' ' .. • 

[0083] sfc, s i o izmTMm,m^mm. 1 b 

Z> IC. B 8 © 2 14147 ^ )\>li 1 6 2 mS&-4 Jls Jx 1 

6 a fcctlX 1 6 b©2 ttlC^JgiJ U. ! P 2 14147V )UA1 
10 6 a - 1 6 b$'jgS-fe;H 1 ©P5«9lCffiUT'&'«tU; & 

fe.-5C©«Ks > 'tt. 1 " 2I4147VJI/A 1. 6 a"- 1=6 b^WfF^ 

^^oDSEBiwiEiswm i is£zfin2mm7 -f^uAic^ 

[ 0' & 8=4 ] d ©1§^, 2 $4147 V -yUA V 6 :a (*; Mrt 

moMtftm 1 2 (D PiJiR 14 A A 1 5 2 Ik "f S '<t P IS SEcE • 
tl-S. ! PI^IIC. 2 ^tt 7 -f ;U A 1 6"b <D 'WSMSS L 1 6 ' 
b Ui mOili Jb 1 T J&v6^.T-pi DffiiJOOHat-ffi I' 3 ©P^iR 

$*aa i 3 £w&.-*~£>&o\zmzn2>. z. 

20 X & 2-14147 'W A 1 6 a • -1 6 'b ©® rt*rS]05 'j - 
^^=5^^ v-3> R x;>y a feStffeVy'b ^ : LJ:fE:2Tf4t4: 

7 <{ JVA 1 6 ©Srtt^lSj© >J > 3 > R x y <Z>¥ 
5i"lC^U. =S-2$4147-f JUA 1 6 a - 1" 6 b ©I*^ 
ft<DV#—m^&a->R z a • R z b ±IE2 14147 
-f ;UA 1= 6 (Dm&Jifo(D y ^--r.^- 3 R : i (D#:^IC- 

[O=0=8 -5']-.JH*WCtt. T A C 7 -fVUA 1- 2-'b - <1 3 
b ©I*»|Sj©'J ^f - v a R t a c • ( n m) 
±EffiW*l^''J-^-r5*-— > R x y a &<fct*R x y 
30 b a 3 [ n mj ( 9 ) 

lc5*3"J:olc, 
Rl c-Rtac/40 '•' -• (9 ) 

[0 0 8 6] >ss-t;n i ©ni*^rflifiD.y ^t 5 .- 

->a>SR I c (nm)\ ±E'J > 3 > R z 

a • R z b (Cg8^--5y^=>^ - ^ J5 3 [ nnO *c JUT© 
^ (10) IC^-r«k7lC. 
9 5XRtac •••(10) 

3>Rxya ■ Rx y b£, -trn-tr*a, ±E'o 3 © 9 0 
%JU±a>a 1 i O^JUTOHlc^^Siitlc. ±E'J 
40 ^-T->3>'Ri a-- R z b -%"±E/8-'3 © 6 5 %JU± 
^8 5%iUTlc^-r*d^(c<fcoX, SSlcHfrfc 

issfti#i4$it^fejgsg^iigi b$rH3[gx^-So • 

[0 0 8 9] ±E5SSS*ilSl atmaic. S 

K^istA 2 rtXI*. ±ESfe*5«t^iao^tl©5fe§5(i!l 
S^±iEtS8#C«toXgSS!$tl-r. ±E«fefcJ:tX|ig 

tso^n©5J{gj!i!i^iis±ta»i,xi>-g). b^#t> 

X. =SK^A2rtlC^S-rSC<!:lCctoX. liieg© 

ja»^ajFp D D ia*wr-5>gsa^g i bznmtz 

-5. */c. IS'J-i'-T— >3>R xya •RxybJ 
50 ±Ea3<hl=l-lClSSL. IS'J^-f-: /a>R z a 
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• R z b£±IE8 3 tm— \Z&fc-?Z>£. £J»7j|S)a>e> 

^•-rx — ->.3>.R.x y.a •■ R x y. b£±iEot 3 Q 8 0% 
~1 2 0%lGf#t*U lIE.Ui'-T— >3^R z a • R 
z b £±IE J3 3© 8 5 %~ .9 0 % iC^Smtf. 

[.a:p;v9,-0-]?.. X^tfi#2 ) .^HJSe'JT'li. ^itQ^aStfl 
1riPI«<0i?[S*:;U1 .1 t 1 TA.G7^M1: 2 b -13 

i i ic^-rn^^^**i#t>n/b. c ■ ,, 

[ 0:.0 9 ,1] 8jZ^.-rjJ?;? IS, ftAfefe 1 [1- £ <I3fc*5 
1 2;->7l?i3 <Dr-,ft m<0^\ts .Hft*E 1.2); tOHIQ" 

y^^—^a^hM-r^m). v 2 ; tttt^ -r Jl<Am;6 com 
ttfiMtoMZ-TrtU 3;^;.R ;z: # ±mco/^ 2 * 

«t g*tf> 3 >j h ^*\.h (Djfgsmm^M i r 

— ;*STifiia*-S C <b .CJc pre;: ij^^iCrOAjsJ:^ 

10.^9:2:] &JSi ±iB-Cffl^bfeigS-b;H-rl 
^. ±lEXffl& Ufc «fc 5> Jtt-flSftfc: iT.A G 7<M.1.2 
b • 1 3 b>(R>t *a>ci= ;3 0;^ 5 0 80< f,n mO ^ X 

M^ft^y*— -t*— -> 3 >r xyfommm , 

li,. 4 5 ~ 6 5; C n rn-J /C*.U . }J * R t 
a c li. iI*fil6)©U /a >Xfc -S^^to £> 

r. :2$&&7<*Jl>/y1 6 £>®|*J7Jr£]£> 'J*-X- v: a > 
Rx y iCfg^&SUTfcU. TAC7-fM1:2ib;v 
1 3 bOiJ^mjieioJiSliyiRpCt^T-^^Ddtt) 
«BTttiwr.A.:- . t : l~. ■: ■■■ ) 

[0 0 9-3] JWI^T. ±U , J^rr7 : -—>3 >R x y *3<fc 
tfS -z :£ ^-n-^n 5 JffpMS It 5 t8gi*JW&;8 
Ult^SSMl a(D«fefcJ;^ijg^;h£±IE&#:*ft 

10 0 -9 4] CtllC«fcoT. jSg-fcJH 1 CDH*7J|S|<D 
'J^-f-v-a^R I.e. fc<fctf. TAC7rf;UA1 2 
b -1 3 b<DU^— r—>3>R t a c#. ±iEfiI©t* ' 
mT&oTt), ±iEy*-x^->a>Rx y#. ±ie 
;* —-f a 2 <D 8 0 %JU±A>-P 1 2 0 %^lT.<DfST* 
U. Ua>*>, ±1E'J*— 5*-: >3>R z#. ±IE^5> 
0 2 <D 6 0 %JU±#0 9 .0 %JUT<DffiTifc*ll«f . ± 
iE^J«)73|pJ 6 Og) IC*Slt§H>h77x K*<1 0 
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Cit)H12T-$fc. $e>lC ±IEU^-7 ; — >3>R x 
: y fc«fctf R z *<±IEfeHlc^SAlaTi\nif, -asm^- 
1 a li. . ±IE£l#73 l»l25^t>©fI§*i<Sfefci^ 

JtS^nfc. ±IE'JiS'-7 ; -->3>R x yX^. /S 

^ > -tS o 2 © 8.0 % «t U /J^$ l^*? 1 2. 0 % «t U 
lMS^.,:fc<tlX.-±iE'J^-7?— > 3 > R z > 
8 2 co g 0 %<fc u.-/j>s t >^ 9.0;%«fe U t-Wtl)»l* 
IJ. ±IE^J«).7>lSj*v&(DSg^^ ->T. • ©yxl*. 
10. ltft^**«^^J^IQ^^.Kr^ife3»«^-*t-V 

[.0:0: 9: 5 ],^n*^. r»JIH5»|&1C1 CWf*^©.U.^-r 
I'nC .j •fcJSCfcVT A C. 7 ^1^411 2 fev.i. i . 
3;bl©;U;*>-^Hx<3 R?t a s e •j^:,5±-Ett©fc***iT 
».oT:t)v ihiE Ur^ ->a:>. R . x y,X)<v±IEA5 ^ : 
■;«.' 2;© .9 .0 :%W-_h^0..1,..1 ;05%-JBlT-<DffiT?* U V L- 
^=6. i ,. ±IE U:^-x^ a^- R z : JlC/X5 * -'.*> 8 
20'; 2 <D ^5%mMi>^> 8^5 %$XT<Dti&rGlbt\\£.. -fclE'J^' 
-x- -> 3 > R x y #±IE/*^ ^ a 2 O 8,0 %~ 9 
0 %;*7ttt;i 1 0 %^;1 ; 2 0 %, LliIEU'#H- 

«/Eli.8 ;5 .%^ 9 0^«7Dia^lClt><X. e±;fE^»«&^.lpJ*» 

ad*:r^'£ ; *«taLTi*3!s-w «• .->s f? p. ^ m*. - • : 

[ 0 0 9 63-*fc. -:J"IEU a : > R=x y5*. ?± 
IE/"C^— 2 ©.'9;0:%filJ2*>C?:l 1 = 0 -Xt&HmWC 
& U . .UAvt); ^JfclEiU ^ --r-x'a/^ RiiziM. ^JtlE/^5 
30 ^# 206 .S.X'JaJ:*»S>?8:i5:X'Ja:ns©* r C«f*fl<.-:-'' 

' ; ±!E*l«i)73|p)^e.©il^li.i SU^-x-v-aVR x 

[0 0 9 7] ±iE^H5A2lcfcltS'J^-7 i --> 
3 > R x y O«f»0filtt. ±IE^»«)7T|6jdve,a > h^^. h 
*^lC-r-5±iE , J^-x-->3>R x y (=a 2) CO 

40^ i o o % (is}^©te) iX^-sc: t»usST#>t; -7?: ■; 
is. ±cfli&^i4^3>t»-7^ h*e*cr«JiiE-u 

^ -x--> 3 > R 2 :. (?= P 2 ) ©7 5Xr*'J."2 I4tt 
1 6 (DJl*7j|o](DU^-x->a >R~2 *D > 

[0 0 9 8] J t. ±iE'J^-f - v 3 > R x y ^ 8 0 

%~i 2 0%ic^u. ±iey^- r->3>R z£8 
5 %~ 9 o %ic^srnii, sfe-^pgiso^n^i^siE 

50 SrtCHPit, LA»t>. ±IE«SHEA2ICjt«UT3>h7 



( 

23 

X h £ |Sj±T-$ 3. C £ tfit&mX'Z It. 

[0099] si o tz^tmr B m7jimm i b©«t 

?IC. 2l4tfe:7-r;UA 1 6£.2ttlC#§|U*:*Ifi)clC^H% 
Tfc. ISU^-f-v-aXR IcifeWRtactf. 
±IEfil©0-rnT$>oT ! b.. ±E£}#tJ!ft (gg 6.0 

•>3>R x y a • R xyb; R.z a-;- R 2 b4t, Bl 1 
(DSBS^gBfl a<Dfiiro¥^TfeU, ±IEa 2 fc<fcl/t 
0 2l£ffr;LT; a 3fc£tfj8;3£g**|C-r*ltt, ±lEig 

a*f8t.i a ^jqaQaBTRttottaasa io 

i^JigUfe. M&Mlett. ±EU^-7?-->a>.R x 
y a • R x y b £_tE a 3 <D 8 0 %~ 1 2 0 %|C^S J 
U >±E.'J^— 77— x>3>R 2 a • R 2 b £ ±E 3 3 
6.0%~ 9;0 %C^t5CiT. ±EM««Jt:.(flUE 
6 0g) i *>t>Hfc<h#(C«fei3j:lJC^i9.-p,5m*l ! F§iB 

'J&— vyri* i-p.*>-R xfy a --R x yb #±IE a 3 CD 9 0 • 
10%. 1E'J,#-t-vs>R z a - R 

2 b#±E 0 •3.p6-.5-X.<v.8-5-X©ttHiCtt.-.,-±Ea«& 

R x y a • R x y b#±g a 3 ©8 0 %— 1 2 05S< ;&> 
•r>v ±E V f -'rrris. g > R .2 a • R,z : b tfi±H-fi 3 (D 
8 5 %r- 9tO.-XplSa.lCtt. .±£*»«>»* ICfe»*»fe 

[ 0 1 0 0] fc:fc. f-±-Sipa 1 *5«fetfSf? 2 CDHJSJB^T- 

tt, jgs-bjn i eB2ttll^B404^J3aau^G :: <^; 
BB&&*&?Kft^cpEB$i&$ 4 pic^a.^-^«# 30 
icoivTawLfca*--. •■^.♦vica-s'toTttaiv a&v. - 

oxeb*b £4 ut* ra»©x*s#^£tt-5. 
[o ko i»] jt$g*cgi.' r B u2-ep-raa«a2 1 a 

^ffllvfcjgS^^ujctti @4 lC^-r5Se?iJ-2-,3 a- - 2 3 
b-^f^r*tl.T-feU-<- .ffi««a-2. 1 a fcB*Mt«©2SgS... 
2 4#IStt'tonTU-5; a«Bfi2-4t)v.±tt» 

jg?"j2 3 ai(^«iic. asma2 1 a ±ic, mvmmife. 
zmm v. 7* K'J v^7.7< -israir* -tic 

[0 1 0 2] C(D«fiSTt>, 5?ig2 4<Difig§Ttt, ft A 

EEPiDBiJlCfcOT. 3SSg 2 .4 ©g5#©^#|4. 4 
©$®lc¥?7lCfc£:*Alcra«. Cti&oaa. ®ffEP 
ilD^ICfcl\T. JgS^OElpJftgODSrt^tt. St 
jfiO^®«D;4*8^|oJ©®rtfi£^ CfilfiJ PI, P 2 . P 3 
2fcttP4); <!:^U<fc.5. L£#oT, B^ll^tt, 

~D4|C^fiJ$n-5. • 0 2/«H>LB4©$ii 

©aa-t/n i t^«rosji*#Sbn-5. 50 
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[0 1 0 3] t£tS< #J*.I4\ 4 O-OJ-OJlottMO) 

wj5mmt*z<tzv. Baa.a--2 1 a tz i ? r o ssg 
2,4*tattfc>!fttTtt. eaximwk-u. eis)*** 

SSlC&-Sfift#&-5. Ufc#t>T. CODli^Ockp 
lc. EBa*y*j:#;FS3-.'5iS£|ctt.- SBSSg2 1 a 

[0,1 0 4] fl^Ltf^ B i"3 lc?*?- «fc 5> lc. *t 

BSS-1.4 b(D«|S)ma2 1 b±tY^tt©^«|y h$ 
±T^|SJ (Bt*JT\ BS^Jg«<Dli^@2 1 aOOfft 

2 5£iai*Tfc, ^>Eft£|t^T£-5;. .■ 

[0:1 0 5] j3JKB«"Cttv *M|*J ;1.'bipaBfi5,5 • 
Ej$I)W.»»a-5 fl>BT-j©a«?Qjtt-v mffi*EPiD.l>T 

^ajaapEB.^; — ^; :.jyBS.«:1.1.:bcp^B0D.p: 
BfijBpa&2 5CSa©.iiTIJ;f f|«l.Ii.1.:.l b 
IC J5o' < icSti-p «C; .. EB»J?S3IS ,2.- 5^ jg.(t,rciS^-5 dt 

mmttiiftizffi^ jgs^s-cpEipj^.roB^^tt. , 

tt.*jRS»^pEB.3&B* 4^>lCi»9J'C€r,-. B 2 Uj 

@4 ?)«jfipjssife;n i ^aft®$jp4«a£ft«f 

[ 0 1 0 6 ]; .g- fc. ±ETtt^ PB^ 1 ^* 4 ^^*^: 
*Cpl»X|*a^fe«»-. P.1 .4 j&fc&BL! .5lC*r*k5-' 
IC; Bt&ifKEifiXDjgAir;!/ ! i &m\i?$jmi»<?>S&&W 
B&tl-SV! ■:. .; - :-. r x ;• u ;. 

[ o T i ,o-7]. a^ictt.. b,i 4 c**f|a^ettv; B 1 

2 t^^e^4ilCffc«.3C^ B#Nli»?)|gfi}2i6.«»a^ 

^tt. SE2;6 Q^B:lcaBC^.f»sfc.-51?EBT*.: .3W1 
AT. ffiEEPiDKJlCfct.\T. 5lje2^6p®^<JDa5?,tt. 

6 ©SI ls"M?5lc^ <C £.*1.6 • 
*> ««!Ep-j»B*:a»#^«Br-6a-;v »a^tt,. 
BF*J-73 B!CSSE2. 6\«4*^IC L)ta«#-p«,*?f»f < /«£ 
U. ;"SS-b^H 1 ©SiSS^tt. «tW«lcp^E(p]-C 
«£fc. JtE5SE.2 6.4>* ±&&&2 A tmm&jL 
S-CJgjaT.t*.. ±E5lfi2 4 tattle, Ei^m 

»j -s ig^ ic i4 , &mmmm 21 - a ± ic«$tp 

[0.1 0 8] ^fc. BI 5 IC^-rtgjgT-tt.v B 1 2 IC^ 
?&&2 4 left AT, li^i2 1 a ICRJB03^'J >^ h 

1^. B^ma2 1 &<omm(ovt>. *.vwb2 7<om± . 

i\ It^T. C©H13T-tt, m£EEP*DI^Tt);-gr B ^ 
^ttaillCElSj-r-i). -5^. ®^ma2 1 aOa®Op 
S. . * V 9 h 2 7 ifi^OfSHETtt. ^If tt. ^'J7h2 
7'\ff*^lR)Ti5^<lcaeoT. ^'J7h27$Sl^ 
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&> %nt\rzfcw B tt%m&<o*fa\zffifiTz>i urea*-? 

* ij h. 2 7 £ *>jL>lcftlWlCj£#& & e> icKlo). -Tfc 

*'J ;/ h2 7©>.£.x^l4tbTl4^"lCiEl^T'#: 
-5. CCTv ±E^I*©<8»; ^Pin^lCioTgtt 

£lftg) ; iit. EPin^EKcfc oXSUSPTgr*;- ftfc. HfljQ: 10 
®rt1?BMW«lClSW^"i rfc". ±ESSfi2 6 <hl§]& 

ic- Rtimfemw^EVZim-siziz* &iiii'2 i a: 

[ 6C1 -0 9 ]> £ C?>f J I'itfETIi. HiRto^"#*-j«iB^- 

o t«>? BSID«0^m^ £>*l-5.' •' ■' - "• 

[o r i -Slfi^i a > ^isj^ffi 2 2 - 20 

b icf*. ^|g#2 3:aifet*^lt e>4a-r; 

*5 y ; : - jSlMH l^S^©51:>i!^l»l^ MS 
ffil 1 a^ 1 1 bT?S^<h*% «fc e> «c^%n*. * 

A 1 2 • A A 1 3 £#4 5 g©ftglCfc:-5 <fcp IC; f 5ft*".- 
-trJH 1 -^<i5©t51 ; '2 • 1 

oT%,^ssftEnipfeicri^ wst©&"i!.^PM y 02 0 30 

Uftj»(6t, :±E&^rafgVhP«©ffiItt*S 12 - 1 
3 . *5«fclX; (ftffi f* 4 ~ 1 6 V 1 '6 a - 16 b) 

* m a&i. t ic <*; y 5> ■ ^©sama*^ *te>i^ ! * - ;r ' 

gf- f a tt^R^ 1 1 j6>£— ^CD^^tfi 1 2 JT"' 

(D#jfe« 1 3 *f biE$ti-5SS«©5t^m^t#-a 

IC gfc -5 Stitffc £>i --'f t tztfi -3 T. C *l £> HiiTFgS 
II -1 alCfehT, ±TSj&<DtSft4$ttO/X5 
Br -5 c i^g^sn-Sii^li. 4 ^SJElSl^atSlttffilpJ 
&<fc\ =&®^©igS« : froEI»J*|Sl^4^|S]Ja±jc5}SI 

[0 1 1 2) • JbETtt. iSS-bJH 1 (DteBM 1 

li^TfeoTt), S2i|S)«HC. HgjFliSIC&fltt^tf 50 
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*ntf. i5)iioxfimA^e.n-&, — -'- - - 

[0 1. 13] C©il^ktv I P S (In-Plane S 

witching) ^E- KT-ffll^-51ipffi«@iSji©J:e)lc, Sffi 

¥«^ifiiicm#*^$-a--5SS<&fflivsciic«fco • - 

T, jgge.l 1 c l^»tg^^|fiJlcmi??:EPiO-r-5. C 

xoiss^B. ■2&'rtvic. affiled L-cga^iS) 

ffi T2i !• 1 3 , -fed; tfv 4-1 6 ' • 1 6 a 

• re b) ^ffloscfr. nr«<Ditt9irdH»&tc«i 

[0 114] 

[%8^CDx**3 *^0^lc«-5iSS*^iSSIi. JU±£><fc 
piS^ s ^«5t«co^!^fc «fel/5SS'efe^U©KlwiS$tis IE 

1 -(MB*?-* ;i//x(3DiaicE$ ti; A<D 1 1MAIf 

2 mmy.4J\yj*v>m&isft<D o^^-^a 

^ |fij "J -T-i'-a ^S'R ' I c C n m) : i; ; ±1E R 
p\Zf5T&ft5*>—r£a Chm] a=^3' ; 5+ ( R I ; 
c/8 0-4 ) 'X 3. < 5+ (3 6 0 R I c ) X R t 
a c /B 5.0 ? ±IS R n lzM T&v 0 C n m). 

&j ;'-/5 ='R. '| 6 -1 ■ 9 X R tta-c : ib-ir-5 ! t*»'; ±-E : U 

>a > r pi*c iE«©* omui*oii 2 0 

%JUT©ttCIS06« nx I v^^fct ±IEl'J ^ 

aVR'Stt;- ''ie^-roie'-o «^u!d^fi»& aD^ttToiic: 

[-0^1 1 f 5 ) ; ^tV^^lllMElC^tfi 2 

nr i ^ £ bT\ : ' Aop*»iRjco u ^ -> 

o'j * -¥-i>a>iiwimzm o&gtmtt 0 1 #4®* 

I^^€>^fcli^to : 3> h7^ K^liffli+^lcSlvMic 

[Oi l 6) *»B^lc^*^sa^^gli. m±©J;5 
IC ±ElSfiElc3iD^T. ±iEiSS©H*^I»l©UtJ'-7 ; 
— : > 3 >R I c'tt. 3 2 4" C n m) >t> 3 9 6 (nm) 

*T©©ffiic^ssn; ; -±c»r : i otiam? <)\>£<DWft 

JHZHD V jS'-t 5 - v 3 V-R P 3 0 . 7 ( n mj 
4 1. 7 (nm) ST-©3EHfc^$nTO*tSfi£T» 

" ••- •"" ' •' •••• 
[0 117) ^-tltSDA: mt*7 4 JlrAlzmm/K^ylrtfi 

XJ^tUT't). ' ±EU^-: ?-*>3>R I cfe^C/Rp 
^±2E©fBffllC^St-*C<t:T'. ^S'J^— x-->a > 
R p£±Ea<D8 0%~ 1 2 0 %©feSlCS^T^-5. 
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c©&g; 8tt7-c;UAwa*^|6j(D'J^-7 J -->a> 
ICA z> ? «Jf&T& -o Tt>, PJ C±IBJR 1 © 

& U9SbMft ! r«. ! ■ ••••>-. 
[0 118] *RWlc«Sj8B«*SS«(i,;.jajL©y;3 
IC, -±ffiigJ5E_ls*pAT^'±E»J^ -■?--> g >iR p&± 
Eo©90 % Ja_h*0 1 1:0 %1UT©telClS:S£*VXO 
-5<fc«lC, ±IEU^-5 ; -->3>R n#±IE0©6 5 % 

m±ao 8 5 xttToiiicisbesti?r-o*«iaT**. 

tO 1 1 9) *fSBJ!IC&5}gglS5*£Sgli; lX±<D£o 

ic. ±ie*8j£ leaner, ±K«s©.j»#ifrft©yf^-.^ 

— V' 3 % > R: I c M4. ■ 3 4 2 • On-m) 3 7 8 ( n m) i. 

s-coiEHic^sn, ±iem i ia*§^7 ^ jua©®p9 : 

?3 IrJ«D. !J ^--^Tfr^Sf 3 i*-R p At, i 3 3 :' 5;3 ! CWm] 
3 8 . 6 « t n m^CTIOlBmzKftS^l^flUtTSS 
•S. J ■• : :. ,-. :• ■: ri*: ■: 

[ 0 1 2 O ] HE-tl^A, -f -/UA 20 

fg*£ ux, s«7 ;ua©j?*:£|S)© y ^-^^ 3> 

A^fbl/Tt), ±IE'J^-7 i — >3>R I cfe«fcDCRp 

R p£±IEa©9 0%~ 1 1 0%W|gajcaS-C^-5„ 
dCD^S, SW7*;UA©Jl*:frft©y> — ^— -> 3 > 
IZ/K 5 ^^£t&M$X**T C ■ CUilEffS 1 •& 

ti^«Mi^r*.f n " f :\ A •■• ;". " 
[o i 2 i femmmimzfc&m&&i&i*J ; jaLt©^ i ; 

lc. !^<S5t*5©— ^^<fcUf±iE^S-ir;p(bPBllciE^+i, 30" 

2 wiM^tt^^-r 5tfii7 -r JUA©y * — ^--;> 3 >.- 

SrRxy (nm) . ±EfMB£? W£k1©J!ra^©:U 
^-T-^a^Rz (nm) . ±IEStt:7 -f JlA(Dm 
frTifiXDVf— v 1 — >a>&R t a c (nm) , ±IEi& 
SO*^**|p)O l Ji'-T— >3>SR I c (nm) £ 
U ±IER x y icK-T-S/'C^^-^a Cn mD a = 
8 5-0. 0 9 X R I c - R t a c>2 0, ±IER z |c 
Cnm) J5=l , 05XR I c. 

- 1 . 9 X R t a t t*i>L2\ '^Ey;?=T-yiV' 
"xytt, ±IEa©8-0%JU±*v>1 2 0 5#UT©telC 40 

iss: $ nxo s tsic, ±ie y.^r- •> a r >- r .*«« - 

±Ki5 O60 % JU±»v? 9.0 XtiT.GBtCl^StlTO 
[0 1 2 2] ***|S**^»i^*«tt/^© j; 5 

ic, jss-fe;Ko^#jicse$n. 2iss^^w-r-5sg i 

>£Rxy (nm] , ff*^[nj© ij ^ -5 s — -> 3 >£• R 
2 (nm) . ±IER x y IcHf -SA^-rS'a (n m) 
a = 4 2. 5-0. 0 4 5XR I c-Rtac/4 
0. ±|ER zldll-r^A^y-^fl (nm) $, J5= 50 
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0. 5 2 5XRU-0. SSXRtactfStt, 

±ie^ 1 &£ztm2mm7T7nx<Dv#-5 i -C'£> 

R x y li, ±IE a © 8 0 %Jattj&o 1 2 0 SgJUTWfillC 
iS^SftTO-gxtftlc; _UEIg1 feJ:0%-2ffl«»7^-- 
,/UA© 'J .—5 s — ->3>R 2 fii- ±IE 0 (D 6 09Sfel±v6> 

o 9 0 %JUT©M ic^s $ nx 1 \ smfisr* -a. -.>■■■• 

[0123] ±iE#tSfi£©}gS*^gg^i4, ±IES-iI 

fiE»sa^gs-Tia. ±ie y ^ -x-v' 3 > r x y . 
a, »9iMt.riMsm r&£ifm2mm7 4%&<DU 

iz. bim&mmtmxi^ -urn y^^- -> 3 > r x y 

A*±IEa03 9 0%JU±dO1 1 0 %JaT<DffilC^S$tl r 

•5. cogs, ^»«>^i»)^e.^.feii^(o^fe^>pg^-r)^ 
e. izwmztirzmii>Bi7jigig£wz ) z.£&t-£2> 

: : io.i i 5 j),*i6!B fc^«saa^siB». ja±p«k 5 

j ^JSEXfe^./ ' i;-r::r-^ ; ; - j;.. 

[S2] ±t&&i&mm^m\z&iiztirz®it } -kj\,$:7ji-t 
""IB 3 ) ±iE^S^Mg.ic^ite.tifc;«st;k«^i- . 

[0 4 j '±E«'ii,-fe^©iija«***t,fl!)T* u . ; bjk 

[0 5] ±ISSnS^B'ic'Klt6ti^iE© 1 
;PA©®rti*j|pj© y ^.4^--> 3 '>fe«ttXft© l 
^ ;uA©ii*^iDj© y -> 3 s^iega^^ 

[B6] ^B^^naB^^^twT-^y. igs-fe;^ 

115t<5«i:©*l*^t)-&lcoi\T, 1ES^-t->3 
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[07] iSS»^MlCfcl\T, 
;££;jF-rg)®T-&-&. , : - . :v... 

IBs) xmwvtkfDnfomf&ZTKttvT'&v. 
[09] ±jESiasa^iKidRit.'&tife 2 $4147 w 

[01 0 ],±fE«sa^.S®©^JBff9^^ife©T* : =. 

[ 0 1 ,ivi *HMQi!ai»*^t>©T>ft y > isst 

[01 2 ] J;|E!&aS^S#!©te^^^$.^!bO 

••.- i ..v..--?s:-:vJ rr- - 5 : • 1 ■ ■=> •': - 

T*y.;M^s^;i/ops^!gg*^^0^*.s:.. ! =■ 
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[01.5] ±lc£^II**£IS©£fc53y0$fi£m*-f 
t>(DTt£> y . igS-fe;U<D®MSS*5<ttX«^^@^ : f - 
&iB0T'&<5«,;. ., 

[016] t/t^sijj^^-rfcoT-^y, sk-as^ss®- 
gg&tgj3c£j*-f«5£0T^S. - • • ; 
[0.1 iTj M©St*tt1iBS:^t)OT*y , ■ 

i • 1 -a.-y.-i b jgss^iia 
10 i i . 

11a Thin. Film-trahsjst"orSffi ; (Sffi) - 
1 1 b ttffiSS (Sffi) " ■ •- 

1 1c -.jgS®* (jfeffi) - 1 ■•• • 
1..2-"t-3- •?.-/*dtelK*-W^ * -. •• • " 

1 2b - 1:3 b bVT^Jl-^JlO^^^ JUA (Wr 
tt?HJlA) V ' v..;.. ■;.-r..:-ijhV = 

14 !E©i »tt7-f;uA (ffrvffiffi^^dbA) ! 

1 5 " m®.1;Mtt^^^-.-(]fl 2.-<fiti|BSfe-^ -f 
1 6 2«rB7-fJUA (tiUB£7-r.'l'A) 
20 1. 6 a •; 1 67 b v .2l413E7 W-^A (SS 1 ; 33«fctf3i2 &IB 
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